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COMPLETE SPEC5ELCATION 
Process of and Toot for Expanding Tube Ends 



We, Baboogk & Whjoqx LrarxHD, a 
British Company, of B&bccck House, Famng- 
dnn Street, Tjondon, £.G»4j do hereby declare 
the invention, (Ccanxmmicatad by D bo t schb 
Baboogk & Wilcox Damffkhsselwekkb 
A/G, a German; Company, of Ofaerhausenfr 
R irinc4an d, Germany), for which to {nay that 
a patent may be granted to ua, and the method 
by which it fa to be perf armed to be partfca- 
10 lady described, kt and by die following state-. 

"The present luvcutkn relates to a process 
of and tool for expanding tribe ends, applic- 
able for example in the sttachntent of water 
15 tubes to the steam and water dnxm of a water 
tube boiler. 

It is common pra c tice to secure the ends 
of water tubes to a boiler drum, by fitting 
etch tbbe end within a tdbe hefe in the dran 

20 and then expanding plastically the tube end 
withhx the tube hale, so tjut ir, remains firmly 
in contact with the waft of the hole to provide 
a fhricVtigbt Joint. In order to improve the 
resistance to the tendency of the tribe, when 

25 the boner fa in use, to puU cut of the drums 
■the part of the tribe projecting into the drum 
is era belled out 

Several different methods of ohtidnfcig the 
desired expansion have been used. According 

SO to one method) a tool Is used which, memdes 
a conical mandrel about which are spaced 
three corre spo n ding tapered roller*, the tod 
being inserted in the tube end to be expanded 
with die axis of rjhc mandrej co-axial with the 

35 tribe end and the mandrel being fed into the 
tube fadcpeiHk nfl y of the rolkra ao that the 
roOers are displaced outwardly into contact 
with the jwH^ f surface of the tri bff t J ^^e man** 
rlrei is then continuously rotated and the roi- 

40 lers are forced outwardly to expand the tribe 
end and at the same time roll progressively 
round and into the tube. It has been found 
that with this method of expanding there is a 
tendency for each point of the tube waO, after 

45 each passage of a rofier has caused an expan- 
sion, to spring b^y ^f ela sQcal& y fl^t4 thereby 
considerably reduce the cm tact pressure be* 
pVica5i.6U] 



tween the tube wall and the wail of the tube 
bole. Furrjiermare, the structure of the tube 
metal is afiecqed, the racial becoming hardened 
by the alternating load. 

According to a second rather similar 
method^ the tribe is rapanded by a tool haying 
a tapered mandrel and roBeos b which the 
maraket and the ictiers rotate and move out- 
wardly towards the end of die tube during- 
the expanding operation; 
• According to a third method, a mandrel 
with a working surface having a diameter 
sHghtiy greater than she inside dJ«rafr r of the 
tube is driven into the tube end, so expanding, 
the tube as it moves into iL This snood has 
certain practical diflinifftea when «ppKfd *K 
hmg thro tubes, which tend to buckle^ and , 
the removal of the mandnd from . jhe. ffifie. 
after the expanding operation often gives modi . 
trjonfaifc 

An deject of tjhe present in^es^qn^fi^Se! 
provision of art Improv ed methcdT ^ncCtSoV 
for expanding tube ends, "'"'"^z^r 

The farventhm includes the process ffejjfe 
securing of a tube end within a tnbe S3E^f 
a tube plate, which comprises expaSfeg a 
part of the tube into ffaALri gfe conta# to& 
the waft of the tube bole by the fbrcmle 
puHing-out of a tribe rxpwifffng member 
through the said part of the tribe end and 
smruitsneously as a consequence of the ptaHng- 
out e ffecting belling of the month of the free 
end of the tube into contact with the face 
cf the tube plate. 

Hie invention, also includes a tube end ex- 
panding tool suitable for the expanding of a 
tribe end within a tribe .hole in a tube plate 
in which withdrawal mens axe provided for 
the forcible prfflingout from insMe the tribe 
end of tube **p*"»tt"g means adapted during 
w ithdr a wal to expand the part of the tube 
within the tube hole, and the withdrawal 
means are grnmgpd during wkjbdrawal to 
operate belling means which effect betting of 
the free end ci the tribe, 

Tbe mventian will now be described, by 
way of example, with lefagut^ to tie accent" 
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ponying partjy diagrammatic drawings, in to engage die boss 33 and Axe eo 
winch: — shaped el their inward ends that they 

Figure 1 is a sectional side deration of the ...... 

forwar d end only of a tool for r*p»«finff and 
5 befiing tnbe ends arranged to operate on a 
tube end that extends through a tribe pla t e; 
and 

Figure 2 is a view similar to Figure 1 bat 
with the \fuiiing parts in a different operat- 
10 iag position. 

In die drawingSj a mbe 1 extends through. 
& tube hale 2 fa a tnbe okte 3 with its inner 
end 4 projecting beyond die inner face 5 of 
the tube piste to a distance equal to about 
15 twice the waH thickness of d« tnbe. The tooj, 
indicated generally by 10^ jadndes a forward 
body part 11 trrmfaafing in a bra ring sncfrnr 
12 which, when the machine is in use, is held 
firmly against part of tnbe plate inner 
20 face 5 which, surrounds die tnbe end 4. A - 
mandrel 14 mounted in the body part U ex- 
tends arJaSy beyond die bearing sulfate 12 
and at die commencement of the expanding 



operation, lies in the t m *faj position shown 
25 in Figure 1 in which it extends into the tube 
1 oo a point beyond the tnbe ffcfie 3. At its 
inward, ox forward end the mandrel 14 is 
formed with an enlargement or bead 15 ad- 
joining a part 16 that tapers icarwutury to a 
35 r cyfindriraf part 17 beyond which a part 18 
. ,i of the- mandrel is scxew-threaded into an 
operating rod 19 which is camkd to the pis- 
ton of an hydxauHc power device (not shown)* 
.rA-rgSPop of four complementary expanding 
35 , mernbers 21 axe stfdafoy mounted on the 
-^$ered mandrel part 16 and may *e moved 
„froirrifejajyned position shown m Figure 2, 
• ■'• .~' Ip^whichi aggncd parts thereof form a cam- . 

surface 22> to 
i Figure 1 in 



one opposed pair of. the members 21 
g offs et rearwar% of itjbe other pair ao that 
^S^mfsOi radios of each member is reduced. 
The four members 21 are held together and 
to the mandrel by a helical spring 24 that 
encircles part-cylindrical sections 25 of the 

SKdt% mounted on die cylindrical part 
17 of the mandrel is a roovtfhle atop 30 in 
the form of a cube length having a cyfodricai 
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rearward portion: 31 which is a _ 
the mandrel part 17 and * flared 
part 32 of suck diameter at its forward end 
that it engages' the two rearmost expanding 
members 21 when they are at the rearward 
end of the tapered part 16 of the roandreL 
Secured in 'the rearward cad of the portion 
31 is a boss & formed with a diuunf c wn - 
thuly extending radial shoulder 34 that faces 
reaxwardr? of the mandreL Mounted on die 
bodV part 11 ere catch means in the form 
of {oat pfcrngera such as' the {dangers 36 so 
arranged as to be sBdabfe radmlry and being 
biassed inwardly by springs such as 
65 spring 37. These 
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at 

restrain rearward movement of the shoulder 
34 past the plungers only until the axial force 
en the stop 30 exceeds some predetermined 70 
value. 

Abo mnrmtM on the body pert 11 is a 
rircnfar row of eight tnbe end belling de- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement only and 75 
i^fcwy yjl by flp^ftg ^ sncfa as springs 41 inwardly 
into engagement with, the stop 30, The inner 
side of each element 40 is provided with an 
fafifnfd surface 42 complementary to the 
flared forward part Ji of the stop 30 so that SO 
as the part 32 moves rear wanfly p ast die de- 
ments 40 they are moved outwards in a radial 
direction. Bach element 40 is formed with a 
forward^ extending tongue 44 arranged to 
extend within the tnbe end 4 but of - such 85 
length that its forward end Is spaced from 
the tnbe plate face 5 by a distance somewhat 
greater than the tidekness of the wall of the 
tubal. 

To carry out the expanding operation, the 90 
tool 10. is brought into position opposite the 
tnbe end to be expanded and the mandrel 
14 inserted into the tube to the position shown 
in (Figure 1, so that die braTrng wn-fmir 12 
engages die tnbe plate f ace 5, the stop 30 95 . 
being set with its shoulder 34 farwardry of - 
the plungers 36> die expanding members 21 
being towards the rearward end of the mp r m l 
part 16. of the mandrel 14 and the rearmost 
pair of the members 21 being b contact with 100 
die forward end of the stop . 30. 

The mandrel 14 la now drawn rearward]* 
through the tool body. part 11 by operation 
of the bydrsnBc power device so that the ex- 
panding members 21> which are held against 
axial movement with die mandrel 14 by die 
stop 30, are caused to move outwardly into 
contact with and to expand die part of tnbe 
1 which lies immediately outside die cube 
plate 3. As this takes place the forward pair 
if the members 21 move slightly xearwardry 
brto alignment with die other pair of the mem- 
bers 21, 

Once the head 15 of the mandrel 14 comes 
hup contact with the expanding members 21 
force is trmwirrttgH directly from the mandrel 
to the stop, which is caused to move hi a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. The 
expanding members 21 and die stop 30 move 
rearwardry with the msndreL tJhe members 21 
effecting progressive e xpandi ng of the part of 
the tnbe 1 wnkh Bes within the tube plate 3. 

As the members 21 approach the inner face 
5 of the tube ptoe 3 the flared part 32 of 
die stop member 30 engages the inclined sur- 
faces 42 upon the eight belling dements 40 
and causes those elements to move <rarwmrdTy 
radially so that their tongues 44 engage and 
beE otrcwardry die projecting inner end 4 of 
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Jhe tribe 1. This bdEng operation aids when 
the tube expanding surface 22 comes into con- 
tact with the forward gait of the earfaces 42, 
wh er e opon rearward movem e nt of fee mand rel 

The tool 10 u sot removed from the 
finished tribe, the mmdrei returned to its f ar- 
waid position, the tribe T«™K"g elements 
21 did alone die tapered part 16 to cWr 
10 rearward poddons, and the *pp 30 restored 
to its forward posmoa. Hie tod may then 
^4?^ to ^ M ^<P^apanded. 

The madrhe described Is adapted to act 
open a presdected size of tribe, & <Bameter 
15 of tie amending sarftoe 21 being araro- 
prk^idatedtD^iotmiald 
tine. If desired the head 15 of die mandrel 
rnaybecttde<djca^ariaHyrfthemandfed 
Mjk^mwrroasaatopad^^byifadt^ 
20 movement of th* expennmg mf^r^rrt ***«flj y 
of die tapered part of the ^mwfn^ to deter- 
mfc* the effective diameter of the *«pHy«ng 



members daring the rxpamflng cperat^ md 
the porftkn qf the nop being adjuataUe per- 
25 mits variatitti of that effective diameter. Wr*a 
the bead 1$ is axiajiy adfrstt&e, it fe attain 
tagcons to adopt a jpfam»*mg shaped, ovcr- 

30 l. ^roceas for die seeming of « fc&e end 
within a tribe bote in the tribe plate, wMdi 
oonmmes expanding a part of the tribe into 
AM^it contact with the waH of the tribe 
fade by the farcHe pnffing*nit of a tribe ex- 

35 pandmg member tmbngh the sati part of 
the tribe and ahmit aueouA y as a. 



of the pofling^mt effecting bdttng of the 
mouth of the free end of the tribe in&> cm- 
tact with the faoe of the tribe plate. 
40 2. Atx*e end expanding tool suitable far 
tfe expanding of a tribe end within a tribe 
hole ia a tribe £hm, wherein withdrawal means 
are provided for the fbrcSde ptdrh^oot from 

a* ? * tribe qgan&^jrieana 

45 adapted daring wirhdravni to expand the part 
of the tribe within the tube hole, and the 
withdrawal means are *f ffl ?^gftd difi with* 
drawal to operate beting means wUcE effect 
ocflmg of the free end of the tribe* 
50 . 3. A tool as daimed in Claim 2, wherein 
the beSmg means comprise a areolar row of 



trAe end engaging dements whkh ere 
amnged to more radially ooJwardty apon 
withdrawal of the erne expanding means Ind 
so efleabe^of the •mW«l. 55 

4. A tool as daimed b CLcm % wherein 
the tnbe expanding means include a phxraiity 
of rxpflTwting member* fitted about the peri- 
phery of a tapered part of the length of a 
mandrel whkh is inserteble axiaHy top the 60 

be expanded and forma part of the 
jnmhKwgmttns, atop meats axe arranged 
to Be w ithin jhc tribe to be expanded at * 
ftgwaed ismd position, catch means ate" 
arranged to restrain outward movement of the 65 
«tap means from the initial position unless 
the otywed force on the stop means caoeed a 
a predetermined v&st, the atop means being 
arranged to restrain outward axial movement 
of <fae said members upon outward muvemem 70 
of the mandrel cnty taxtil the force exerted 
exceeds the predetennh led 7afae» and the tribe 
end cngsgipg dementi are arranged fa en- 
gagement by induced surfaces on the stop 
means whereby upon die ""rfoH moving the 75 
e xpandin g means and thai the stop means in 
an outward dlmrtfon through an appropriate 
distance a part of the tribe mat extends beyond 
the tribe plate is engaged and befled oat by 
mebeBfagmcara. go 

5. _AtpoJ as daimed ia Oaha 4, wherein 
the expan ding members ore m dose con- 
ta ct . to <be tapered, part of the mazxhei by 

6„ A tool as daimed in (Mm 4 or Ckkn 35 
5, wherein a 6fjop provided on the mandrel ia 
adapted by fiminng movement of the expands 
fag members axiafiy of the tapered part of 
the m andril to determine the effective dia- 
meter of the expanding members daring the 90 
expanding operation, and the posifionof the 
atop ia adjustable to permit variation of that 
effective diameter. . 

7. A tribe end **pfl«A'ng tool arranged and 
adapted to operate subatangagy «a described 95 
herehmdhse with reference to> andcxxnstnicted 
sribstantjally as sbown in^ the accompanying 



for the AppUduHti. 

A. C L 
Chartered Patent Agent. 
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